Abstract. New volatile barium precursors based on pivaloyltrifluoroacetone are obtained and studied. The results of X-ray structure determination of two compounds are given.
INTRODUCTION
The major problem with the MOCVD of superconducting thin films is the low thermal stability and unsufficient volatility of barium chelates used. Among them barium 2,2,6,6-tetramethylheptanedionate-3,5 Ba(thdI2 and 1,1,1,5,5,5-hexafluoropentanedionate-2,4 Ba(hfaI2 are the main ones. These compounds possess quite different structure and properties. Thus, the former is a tetranuclear complex [I-41, one of its hydrates consists of a dimeric fragments combined into hexanuclear species [5] , while the latter (in form of hydrate [ 6 1 , or ether solvate [ 7 ] ) has a chain structure. Due to its molecular structure Ba4(thd)8 can be quantitatively sublimed at temperature range 220-240°c, whereas the volatility of polymeric [Ba(hfa)2]n is by far less. Nevertheless, mononuclear mixed ligand diketonates with hfa-ligand are much more volatile than those with thd. We decided to study barium complexes with l,l,l-trifluoro-5,5-dimethylhexanedione-2,4 (pivaloyltrifluoroacetone, Hpta) , which contains both tert-butyl (as in Hthd) and trifluoro-methyl (as in Hhfa) terminal groups. We succeeded to obtain sublimed product and also its water, tetraglyme and 2,2'-dipyridyl (dipy) derivatives. Nujol mulls. Thermogravimetric analysis was performed by using Paulik-Paulik thermogravimetric system under a dry nitrogen flow; the furnace was heated at 5OC min-I from ambient temperature up to 500'~. The X-ray powder patterns were obtained with a DRON-2 powder diffractometer (Co Ka-radiation). Ba (pta) (tetraglyme) (IV) [8] was synthesized as a previous compound using tetraglyme instead of dipy (Ba:Hpta:tetraglyme = 1:2:1) in a mixture of pentane and ethylacetate. A white solid -1 substance unsoluble in pentane, soluble in ether. IR (cm ) : 1510, 1620, 1640.
According to X-ray structural study of sublimed B a (~t a )~, it consists of tetranuclear units Ba4(pta)8, Ba atoms form rhombus (Fig.1 ). In the cell there are two types of crystallographically independent Ba4(ptaI8 molecules with similar interatomic distances and coordination modes. Ba . . . Ba distances in each tetranuclear species are : 4.184 2 (4.199 to chelating bridging coordination mode (signed lb in [2] The complexes with pta mentioned are suggested as precursors for MO CVD process of thin films production. In comparison with water barium thd-chelates (usually a mixture of different unstable products formes during storage) in H20-Ba(ptaI2 system only one stable compound is formed -monohydrate. This substance was kept for 6 months in a closed vessel without any changes and without decrease of volatility. The use of Ba4(ptaI8 instead of Ba4(thdI8 allows to 0 diminish the sublimation temperature for 10 C. Adduct with dipy is the best form to store a precursor for a long time.
